A long non-coding RNA links calreticulin-mediated immunogenic cell removal to RB1 transcription.
A subset of promoters bidirectionally expresses long non-coding RNAs (ncRNAs) of unknown function and protein-coding genes (PCGs) in parallel. Here, we define a set of 1107 highly conserved human bidirectional promoters that mediate the linked expression of long ncRNAs and PCGs. Depletion of the long ncRNA expressed from the RB1 promoter, ncRNA-RB1, reveals regulatory effects different from the RB1-controlled transcriptional program. ncRNA-RB1 positively regulates the expression of calreticulin (CALR) that in response to certain therapeutic interventions can translocate from the endoplasmic reticulum to the cell surface, hence activating anticancer immune responses. Knockdown of ncRNA-RB1 in tumor cells reduced expression of CALR, impaired the translocation of the protein to the cell surface upon treatment with anthracylines and consequently inhibited the cellular uptake by macrophages. In conclusion, co-transcription of ncRNA-RB1 and RB1 provides a positive link between the expression of the two tumor suppressors RB1 and the immune-relevant CALR protein. This regulatory interplay exemplifies disease-relevant co-regulation of two distinct gene products, in which loss of expression of one oncosuppressor protein entails the abolition of additional tumor-inhibitory mechanisms.